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(57) Abstract 

A miller cycle engine 
which is simple in constmcaon, 
and piDvides a low compres- 
sion ratio and a high expansion 
ratio, thereby nddng it pos- 
sible not 00^ to impnyve the 
dranal efficiency and exhaust 
emissions of the engine but also 
to clem exhaust ^ and me- 
vent an increase in blowAiye 
amoont To this end, a vol- 
ume chamber (8) conmnmicat- 
ing with a cylinder chamber (4) 
at a posidon a predetennined 
distance (fin) above the bottCHn 
dead center of the stroke of a 
pist(m (2) is raovided, and die 
vc^ume chanu)er (8) refrains a 
pressure increase in die cylin- 
der chamber (4) at the b^m- 
nmg of a conqiression struoe. 
In addition, a inessore piston 
ring (32) is disposed at the skirt 
portion of pisttm (10) for pre- 
venting fresh air and exhaust 
gas accunmlating in said vol- 
ume chamber (8) from leakmg 
into a cnmk case (13). 




(5 7) 



a-^c0T5E^<k^^^©±^fiB (H a ) T U > ( 4 ) {c^iit-^4?«J 

..-AM (8) ^15^:^. ^"^^ (8) *^ mmffmrnmizi^^) 

) ©ff:/3±#*ai$iJ^^o (1 0) ©x:^ - hSPJCfiE:/] fx h > 

'J (3 2) ^ffilSL. ^-Ag (8) ffl * o /tff M i St^^ X <h (D ^ 
y>ir^-7. (1 3) F*3-^©«ii*^^Kfitt'5o 



AM rA^:^z^r 

AT xhyr 

AU ;#^;^h^»lT 

B B /</i'/< K:^ 

BE -</mr- 

BF -fA^^^-yrJ 

BG -ff^^^r 

BJ ^5^^ 

BR ^75^A- 

BY ^^4^5/ 
CA 

CF ^^ry^ja^fum 

CO 3^^=/— 

CH 

CI 3- K ■ t^i^r—A^ 

CM H^Ar-l^ 

CN 

CZ f'xya^tfrS 

D E K-< y 

DK 9'y^-9 



EE 
ES 
F I 
PR 
GA 
GB 
GE 
GN 
GR 
HU 
I E 



I S 



^7. K=T 




LK xy^:^;& 

LR y^9r 

LU A^^^^-fA^iT 

LV 9VKf^r 
MC 

MD ^yVK-^ 

MG -r^^T.HA^ 
ML 

MN *i^=f/u 

MR *-yi7=T 

MW -r^^^f 

MX 

NE 

NL 

NO y/i^^*— 

NZ -.r--5>-7VK 

PL 2jr-7VK 

PT 3!jfyl^fif/l' 
RO r=.r 



RU o vrjiB 

SD 7.^^v 

SE x^x-t'V 

SG i^yifsJf-A' 

SI xa^TaL^r 

SN -fc*iff/w 

sz xr7S^?:^F 

TD ^Y-K 

TG y-jd 

9i^^7.9> 



TJ 

TM YA^9:^=^7.9y 
TT M-y-K- h^=' 




wo 95/18294 



PCT/JP94/02215 



m m m 
^ m ■a^ m 
« m 

^ Cm^\i. B*#§§ilH 5 5 - 1 4 8 9 3 2-^^;^ii#M) i > IR^/^^U :/*il< 
KI;T?t9:5& («aj;ttfs B2|s:1^ig5p 2 - 1 2 3 2 4 4 ^^^^#113) <»:*<fft>n 
Ti^So Ell 1 ©}gEE«l0tc^-rJ:-5nc®^v<;l/^*^< ffl l;T^f -^^^fett. © 
m?Tg ( a - b - c P^) . ffi^?Tg ( c - b - d Pal) . mWnU ( e - f P^) . 

^^zfm%nm cg-b-ap^) om-t^^ mmnm'^i^mn^<Ji^zr=s:m<mtr 

tit. mi 2 ic^t-j:9^j:iR^/<>'l/r*jl< rai;T?f 9^r}*(d:, K^fi^g (h 

- i - j p^) ^ mmnm ( j - i - kp^) . &wnm <.m-nm'> . fccko^sm 

^TS ( j - i - hP^) ®Pb1T. i!RmiTm*{c(RM'<^l/y«-ii< IflliT. BE®?Tg 
*JS? ( j - i pa) lclR^£E^^S*<LT^T■^T^.^;5o ccDjK IBl:T^f -J^^ftTJi 

— 6B«-^^-7Ji.i-v-;u h^^mi^^it^z tarn t^nri^-So 



wo 9S/I8294 



PCT/JP94/02215 



- 2 - 
^ m (O ^ tt: 

X > V? > * ji #1 f 5 c i a e«j <»: 4 o 

ffll-rs t LTfe J:l^o .-K U - A^CD^g^tt, Rrig©Sg[<!: LTfcil^o 

ffi?fgtwiffl»-fei^T. .-t? y ^-Ag©sQ*ffloTi/ y >y^©ff*±#*fi< 

jiat* s y >^^^©;?>:*si>-ex y >^^^©E:^*^5E®fiiic±#$-a-So 
StoT. y ^-A^*<E:^}±#*aj®jt5©T> BTS©E:^*fiv^<ii-r-5c 



wo 95/18294 



PCT/JP94/02215 



- 3 - 

)ajc+^/j:fi©gf^*<i^ 'J ^^^MfcisijbLx jtssi^x^si* LTK<b*{Eii-ri 

0 4 ttm2IIJS0>jT'©i>i^>|51ISSfeR<»:5pi^^J»E:^Pme t<D^^^m'tm 
^^ 

S6 tt^ 3lliS0ll»c*j{:^Si>i; XUIES^R (rpm) . ¥1%WS&E:^ P m e R 
0 9 4 llil&0ll(c^SSi;^Sl9]^©4^ffi^7F-rii^0N 



wo 95/18294 



PCT/JP94/02215 



- 4 - 

56 H ife ^ -5 i6 © g S © B Sg 
$ 7-■t^'f ^;i/i>vf >lcov^T. Jff * Li.^ IIJS0!l«-iS{^ S Bi- 
ts oTJSlTJcPi^t- -So 

0 1 tt> *ieil9© 5 ^-l^-'f ^->Ux>i; >©^ 1 ||«S^*^tx> i> >©-g? 
®<i:i;ET**«o 0 1 CtJl^Tx i/ U >y7'f 1 ©ifJfcex h > 2 *<ffiffiic 

s^tj-^a-rso '> u >^7'f :^- 1 ©±;&^»cttx>i?>'\y K3*<ias^$n 

. h'X h y 2 tx>i^>'sy ^3 iCJ:t). •> U > 4 *<Jg^ $ tiT -5 o x 
K3 fcttiR^lf 3 a iSmif 3 b *<S5:»t t. tls IS^lr 3 a © v"J >^ 
H 4 i©il$SPJCtt^M©®m'<>'l'7'5 Sm^3 b©v/U >^^4 t 

«-tt«i!©SP^'<;i'y 6 A<s ^^m^Atitixi^^o ^) yir=7 ^ -h- \ 

®filrS®ais fip-S^ h*:^ h > 2©^S©x h d-^^ S ©T;^^i8©T5E^ J: 

2 »c J: ♦)SiBgf 5o El 2 tt^ l8i^^Te (LI -L2 P^) . Ei^ 
'aU (L2 -L3 -L4 F5) ^ ^WnM (L5 -L6 F^) ^ tS^Xfrn^'aW (L 
2 - LI fii) «-^Lx ff^^fglcA-5i®^^<;^y 5 HIBI:t*>»5> EIS 
'aWtim (L2 -L3 Pb^) Tttd^'j a-A^8©§S[*fflV^TE^±#^fi< ffll 



wo 95/18294 



PCT/JP94/0221S 



- 5 - 

S<Dmit) ^S'>U >^^^4 CDftSS^^V s (9) ^ ;K'J JL-A^8®^ 
m^V d tt6t. ff^iai&*^t>. \£x\^>2 ®±^B 2 a 7 CD±Jg® 

7 a ^m<^&miz < ^igCDffl^fi^glP]»S (1^5SIH a) Ttt. U >:/0?TgS^ 
Vti. 'um^mw s (G) i;K>J :x-AS8©SSVditjn;i/::t>©T-*So »C 
II. fx h>2®±S®2 a*<iiJ&:?^7 0±^®7 a^-m^A:^. $t>»Ch'Xh 

^g[Vtts U >iJ^^4 ©ftg^av s (6) (D^ttiio 

m^-mttzt. EEmnrntam-cii. '>^) ^yonm^mv (=vs o) + 

Vd) *<:^ti^©-es V/ U :'^o?7@S8V®2g'fb^c*fLx S.i3?<omtm=6: 
/jN$<T#5o cnicJ:>)x ff:^±#*fi< (L2 -L3 flJx * C <!: *<-e § 
So Ei^fi^g^^Ttts -> U >yo?fg^!ifV (=Vs (9) ) 

©T. •> >J >^^©?T@§S[V©^jt^jrj^ &i3F<D^itmi)<:k^. < T-t So 
tJfeoTx E:^±#A<:*:t< (L3 -L4 F^) <Ef5. +»ttEiSE:^P a*^f SC 
t*<-egSo C© J: 9<Cfi^S-Ctt. •> U 4 »ciRA$tiy::^mtt. 

^x©#<tJctS:S:o„ ±iE*ll«5«'!I©Ei^E:/3P a tt. 0 1 Wz^tVt^ 

(OEEmmt)? o tmmiz^ iS^,^E:^tn£-5®■es ei^El^itJC-rsc: 

o 



W09S/18294 



PCT/JP94/02215 



- 6 - 

±ie«l«»c*>(t§f^|jjlCol,>T> a 4 ICg^f >|51giiSR (rpm) t 

-y ^&§^Ui■fe>i^- 1 5*<«lttl-rSo x > ^©lillElgt^x x>5? 

>lHllE-fe >1^- 1 4 i ♦JiRS^-r'So B!fiB®7 y i'ffiM^HH? >-t^-- 1 5 *i<k?/ 
X > - 1 4 *^ t>OfI^*<:3 > h □ - 5 1 3 {CiH^ns n > h o- 

5 1 3 tt. lasm^J; ?)5pJ^^J»E:^Pm e ^iS^-TSo 

05 «> *lia6««J©x>5?>sa5-e*oTs y^^'f 1 ©SrSOfi^ 

©;K'J :x-A^2 0 tt. 1 >y 2 1 »C*giE ICjf A $ f X 

hy22<!:x fxh>22 ^^acTS V uy -f K 2 3 i $ tlTl^ S „ C 

OVl/^'f K2 3 t^igl-T'Sa > 2 5Kii. i; >(Dmm^t:mmt 



wo 95/1S294 



PCr/JP94/02215 



- 7 - 

-r ^ J6 . - .t: ^ + - + ^ X - /N- ^ + - + (c i 1^ i@ ^ <b * S 5 ^ ^ 
l|-e^-rai:^<oK^?r9«:f 5o ^HJfe^'ll-ctts tB:^ISI^*<c:©-^ii^©Pm a 

s ^l^5Slfc^fiTi>v>>©aHS6^©»#t'i:.gt-rst tictt, ex h >2 2 
tt. $ 5.K::;*:gn£m^©Sg[*fco^05©tiLgVtT^ig$-ti-*o cncj:*) 
. 1^— Pma xTtH L9 *Pm e tt^ j^©©ffl^®ffi® *T±# LliSo 

±IBTtt. ex h > 2 2*^ii$-li-ai:f3«-^!E-r-S«^*iftB9LA:*<^ ex K 
> 2 2 ?-^Btfii$-li:x Rr^©§||©jKy a.-Ag2 0 -If o ©ggflc^ S feg^ 
BP-^^ 0 5©tlgY<>:-r5C<i:»cJ:»)^ ®a©i > v> > i LTffl 5 C i *<7? # 

@Rt;ji>v>>©IallEilS*3 >hD-525»c2lt>. 3>ho-725 ttP5(t 
^.t t) :^ P m e 5o SI® L yrspi^:^^?,^:;, p m e *<3t««T 

©tilctt^ ex h>2 2 *gtirii$-li-T> ;K>J a.-AM2 0 ©SS«--lfo let- 
So cnjcJ;>)s i>i?>:&^SrA<<go<>:tc«. ii^©Ji > >»cTSifr L> ^ 
>v^>^^t*<igi^<i:^ictts ex h >2 2 ^^ii^lirC ^ 

v>tu*). i&E^Jt. ^ill^s6lt*^§TJ:.>':^>©lS^s(l^©a#*<T-t So «± 

©J:9»r, ^mtimM-a ^;ux So 

±f2IIJ(SI'>Jlc*>H>Ts 2Rc;of^S^©.-K'j ^-AM2 0 ©*J 

ic J: »j saai t- s Ri^^^i i>T t> s i^o 
e>:ics *f|i!fl© 5 ^';i/i>i^>c^sii4iiJfi^ic-.:^§Sii^#)iL 

ST tts *liag«a|© i ^;i'iv-;^y©ex h >±^^&.miKm^7f:l 

. ^^^^-^r-xas (t —(*©'> 'J >f 1 ©4'l-tt> ex h > 1 0*<<gS 



wo 95/18294 



PCT/JP94/0221S 



- 8 - 

izWA^tlXl^?>o C©h°X K > 1 0 ±^tzU&tl h'x h > 'J > / 3 1 

X h > 1 0*<±5E^,filC*,H^T^ X*- hg5cDff:^Fex h > 'J > 3 2 ^ iS 

S8 ttf7.> > 1 0 *<T5E,^.{4Uc*5li^*^LTii«9s h"7. h > 1 0 ttEi 

So T5E^&Blc*^^,>T^ fx h > i 0®±^ffii 1 0 a tts iii»/^7 ©T 

iSBT b J;»)T:*ricfil[lLs ^ 1 t liti»c^ ±«g® 7 a i JiffiffllH a 7?* 

So 

t^oiz^ \£:^hy I o<DEEmnmtimizis\.^-c. u >y^4 jciRi^iatnyc 

e X h > 1 0 ©±«gffi 1 0 a *<T5E^*^ LTJi$S5^ 7 ®±^® 7 

S^JBcnc*). fx h > 1 0©±*glil 0 a *<jS*&/t 7 cD±«g® 7 a^-ii^Si 

>^^4rtir©taL> «aiJ^/fx«-SJ$LTK^b*{Eii L^ SP^^x©^ 
<b»c^-^-rSo dOP^s '-K'J a.~Am8 t^^ >^y-X 3 3 itts 07 IC^L 
y::J:-3»-s E::^fx h>'J >i^3 2lCck »J^»r$tLTl^Sfc«6s --KU i-A^8 

>rJ'^4 rtJcitiij-t-So ifiisogf^^. mwum^mtzf.t) 



wo 95/18294 



PCT/JP94/02215 



- 9 - 



W09S/1B294 



PCT/JP94/02215 



-10- 

m ^ (D m m 

o 



7 . SITE 3 > h D 



- -7 g^-^ S X > y > iHlg-t > -y- - 



wo 95/18294 



PCT/JP94/02215 



- 1 1 - 

*HUiS=i> hD-7icA:^t-5c:i«-'l#Si«b^^lt*cD|gffl3Xtt6©i^t" 



PCT/JP94/02215 



I /6 

FIG . I 



5 6 




2a 



FIG. 2 



L4 


L5 










L6 























wo 95/18294 



PCr/JP94y02215 



2 /6 



Fl G . 3 




FIG . 4 




wo 95/18294 



PCT/JP94/02215 



3/6 

Fl G . 5 



14 15 




4/6 

FIG . 7 




wo 95/18294 



PCT/JP94/02215 




wo 95/18294 



PCT/JP94/02215 



6/6 



FIG. II 





INTERNATIONAL SEARCH REPORT 



loternaticMial application No. 
PCT/JP94/02215 



A. CXASSIFICATION OF SUBJECT MATTER 

Int. Cl6 F02B21/00 
Aocxvding to Intematiooal Patent Oassificstion (IPC) or to botb national dasstficatioo and IPC 



B. FIELDS SEARCHED 



Minimum documeotatioD searched (dassifiGation system followed by dassiftcatioa symbols) 

Int. Cl6 F02B21/00-23/10, 19/00-19/18, F02D15/04 



DocumentatioD searched other than minimum documentatioD to the extent that sudi documents are induded io the flelds searched 

Jitsuyo Shinan Koho 1926 - 1994 

Kokai Jitsuyo Shinan Koho 1971 - 1994 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



GtatioD of document, with indication, where appropriate, of the relevant passages 



JP, B2, 54-35605 (Mitsubishi Heavy Industries, 
Ltd.) , 

November 5, 1979 (05. 11. 79) 

Lines 1 to 12, column 4, Fig. 2 (Family; none) 

JP, Bl, 46-23521 (Mitsiobishi Heavy Industries, 
Ltd.), 

July 6, 1971 (06. 07. 71) , 

Lines 4 to 8, coliimn 3, Fig. 1 (Family: none) 

JP, U, 63-60038 (Kawasaki Heavy Industries, 
Ltd.) , 

April 21, 1988 (21. 04. 88), 
Fig. 1 (Family: none) 

JP, U, 59-91436 (Honda Motor Co., Ltd.), 
June 21, 1984 (21. 06. 84), 
(Family: none) 



Rdevant to daim Na 



1-8 



1-8 



2,3 



4-7 



Further documents are listed in the continuation of Box C ^] See patent family annex. 



Special categories of dted docsmeati: 

A" doauDcctdefictiQg the geacnU state oftbe art which baotoonskicxcd 
to be of partieuUrrdeva&oe 

'£** earlier document btttpablbhedoa or after the iotenatioiialGliQg dale 
docnment which may throw doubca on priority daim(s) or wlildi b 
dted to establish the DubUcation date of another dttthm or other 
special leasoB (as specmed) 

"t)" docomem referring to an oral disclosure, use;, exhibition or other 



*T" document poldisbed prior to the International GUog date bot later than 
the priority date dalmed 



latcrdocumeot published aficr the intemationtf filing dateorpriofitr 
dale and not in ooaflici with the application but cited to ^v4 r n^fA 
the prindple or theory ondertying the invention 

**X^ docunent of paiticMlarrelevaooe; the dalmed invention cunoc be 
co n aideitd novd or cannot be considered to involve an imtntivo 
step when the document is taken alone 

•Tr- doouncm of pellicular idevanoe; the dalmed invention cnanot be 
considered to invotve an inveniivB ttep when the document b 
combined with one or moreother such doconient%sndi combination 
being obvious to a penon skilled In the ait 

"A" docnment member of the same patembmUy 



Date of the actual oomplettcm of the ioteniational search 
March 8, 1995 (08. 03. 95) 


Date of Quiling of the international seardi report 
April 4, 1995 (04. 04. 95) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Tdepbone No. 



g SI » ^ 



SlSffiS*^ PCT/JP 9 4 /'02 21 5 



Int. CZ* PO 2B2 1/0 0 



a2*fTo^«/l^ls»f♦ mmnm^m c i po ) 

Int. C-fc* F02B21/00-2 3/10 , 1 9/0 0 — 1 9/1 8 , 
PO 2D1 5/04 

B^mnm^m^n 1926-1994^ 
B ^s^mmmm^^m 1971-1994^ 









T 


JP, B2, 54-3 56 0 5 (HlimX3i«IS^6tt), 

5. 11^. 1 979 ( 05. 1 1. 79 ). 

»2H . »4«| . «1 -1 2ff (7T^9-i!tL) 


1-8 


r 


JP, Bl, 46-23 521 (=MX«lfe*^>tt ), 
6. 7^. 1 97 1 ( 06. 0 7. 7 1 ), 
aiiei.dt3«.«4-8^ (7T$9->i:L) 


1-8 


r 


JP, U. 6 3-600 38 (il|l»»I»«t5ft^a). 


2 . 3 



0 cm<o&^izhidikfmmt^tix\,-^a 



0 8. 0 3. 9 5 



0 *S1$§^Jt=(ISA/JP) 

»ft9^ 1 0 0 



04.04,9 5 



.lU * H « ^ : 

«S*^- 0 3- 3 5 8 1 - 1 1 0 1 



3 G 

I 



7 5 4 1 

I I I 



33 55 



aaPCT/I SA/2 I 0 (»2'«-i>) (I 9 9 2*7fl) 



M n ^ « ^ 



affttHS^ PCT/JP 



94 /02215 



2 1. 4^. 1 988 ( 21. 04. 88 ), 

»1H ( 7 T ^ 9 -3^t L ) 

JP, U. 5 9-9 14 36 (*ffla9Hai«5fc«ttt), 
21. 6^. 19 84 ( 2 1. 06. 8 4 H 7 r 9 -"Xt L ) 



4-7 



HPS Trailer Page 
for 



UserlD: SRichter_Job_1_of_1 
Printer: ran_9c1 8_gbroptr 



Summary 



Document 



Pages Printed Missed Copies 



WO009802653A1 158 
JP2001193468A 7 

GB002300226A 24 

WO009518294A1 22 

Total (4) 211 



158 
7 

24 
22 
211 



0 
0 
0 
0 
0 



